The World Health Organization recently adopted the Framework Convention on Tobacco Control, a groundbreaking public health treaty that will require that warning information in the form of text, pictures, or a combination of these two forms cover at least 30% of the front and back of cigarette packages. In three studies using smokers from the United States and Canada, the authors examine the effects of specific graphic visuals in the context of current U.S. verbal warnings. The findings indicate that including both graphic visual warnings, such as those used in Canada, and warning statements currently used in the United States can decrease the perceived attractiveness of the package and create higher levels of negative affect, such as fear or anxiety. The results also show that the addition of the specific visual warnings examined to the U.S. statements increases smokers' perceived intentions of quitting smoking compared with warning statements alone. The authors offer implications for public policy and public health and provide suggestions for further research.
According to a comprehensive report from the CDC, cigarette smoking alone causes 440,000 premature deaths annually and accounts for 30% of cancer deaths (CDC 2005b) . The global consequences of tobacco use are even more disturbing. There is no other consumer product that kills as many people as tobacco, which is estimated to account for approximately 5 million deaths per year (World Health Organization [WHO] 2005) . Moreover, smoking rates are increasing for women worldwide, and rates for men are increasing in most low-and middle-income countries. Although some 1.1 billion people worldwide currently smoke, the number is projected to rise to more than 1.6 billion by 2025 (World Bank 1999 . Worldwide, approximately one-half of all long-term smokers will die from tobacco-related diseases (WHO 2005) .
Given the magnitude of these global statistics related to tobacco consumption consequences, in May 2003, the WHO adopted the Framework Convention on Tobacco Control (FCTC), a groundbreaking public health treaty to control tobacco supply and consumption. The treaty contains a "labeling" element that requires health warning information to cover at least 30% of the principal display areas and, ideally, 50% or more on tobacco packaging (WHO 2003, Article 11, p. 7) . The warning information may take the form of text, visual information, or a combination of the two.
By November 2004, the minimum number of countries (40) necessary to bring the FCTC into force had ratified the treaty. On February 27, 2005, the FCTC became international binding law, requiring all countries that ratified it to take steps to abide by its provisions. Within a period of three years after the FCTC's entry into force, there will be specific labeling requirements for warnings on cigarette packaging for countries that ratified the treaty. As of September 2006, the FCTC had been signed by 168 countries and ratified by 137. The treaty remains open for ratification, approval, and formal confirmation indefinitely for any countries that want to become parties to it. Potentially, the FCTC represents the beginning of an extraordinary era for tobacco control; it is anticipated that many countries all over the world will implement important new policies, including stronger warning labels, restrictions on advertising and promotion, and increased tobacco taxation (Fong 2003) .
Since December 2000, and consistent with some of the treaty's provisions, federal policy in Canada has required warning information to consist of both strong text and a graphic picture that conveys the harmful health consequences of smoking (e.g., pictures of a diseased mouth, a lung tumor, a brain after a stroke, a damaged heart) and to take up at least 50% of the front and back panels of cigarette packages. In January 2002, Brazil implemented a cigarette warning label policy similar to that of Canada. As of March 2006, tobacco products sold in Australia are required to display 1 of 14 new health warnings that consist of graphic images and explanatory messages (Commonwealth of Australia Law 2005) . In the European Union, it has been recommended that pictorial health warnings should be made mandatory on both the front and the back of all tobacco products, covering at least 50% of each of the surfaces (Aspect Consortium 2004) .
Given the FCTC's package-warning options, many countries from around the world will likely be considering revisions to cigarette warning label policies to conform to FCTC guidelines. Because the FCTC provides the option of using text and/or visual warnings, studies examining effects of specific warning alternatives used in practice will be useful to "frontline" policy makers and public health officials as they consider what types of warning information should be required on cigarette packages. Therefore, the focus of this research is on specific graphic visuals in the context of verbal warnings currently used in the United States. Specifically, we examine how the inclusion of two pictorial warnings in addition to two warning statements currently used in the United States affects the evaluations and smokingrelated intentions among samples of both young and adult smokers. This assessment is similar to commercial advertising copy tests that use forced exposure to stimuli of interest but also include control groups not exposed to certain conditions in question (see Andrews and Maronick 1995; Maronick 1991) . Our three studies examine two specific visual warnings, two warning statements currently used in the United States, and a series of control groups to determine whether the visual warnings contribute to any incremental effects beyond that found for the current U.S. warning statements.
Background and Literature Review Cigarette Package Warning Labels
It is well known that packaging can be an important promotional tool for marketers in helping create favorable brand images and links to other strategic marketing elements (see Kotler and Keller 2006; Underwood 1996) . To enhance brand value, marketers strive to develop attractive packages that create a desirable brand positioning and to reinforce promotional messages conveyed through integrated marketing communications (Shimp 2007) . Because some argue that, at times, a package may provide a more positive promotional effect than advertising (Perreault and McCarthy 1999) , marketers strive to create packages that are viewed positively and enhance purchase intentions.
For products that are potentially hazardous to consumers, warnings and disclosures on packages are potentially important communication tools that are available for public health policy and governmental agencies (Bettman, Payne, and Staelin 1986; Stewart, Folkes, and Martin 2001) . Such warning and disclosure information can inform consumers about the risks and potential dangers related to product usage and, in turn, counterbalance positive consequences derived from effective package design and other promotion. For tobacco use, key policy issues include informing consumers of the risks of smoking, attempting to persuade smokers to curtail their smoking behavior, and helping prevent nonsmokers from becoming smokers. Warning labels are perceived by public health researchers as part of the educational process designed to provide information to consumers to influence attitudes, intentions, and behavior (Bettman, Payne, and Staelin 1986; Slovic 2001) . A recent meta-analysis of empirical warning label research found that warnings can influence several effectiveness dimensions; however, "the ideal combination of warning factors has yet to be identified" (Argo and Main 2004, p. 204) .
In response to health and safety hazards associated with tobacco use, the U.S. Congress passed the Federal Cigarette Labeling and Advertising Act (1965) in an attempt to establish a comprehensive federal program to address the issue of cigarette labeling and advertising with respect to the relationship between smoking and health. This law was amended in 1984 (Comprehensive Smoking Education Act) and requires manufacturers, packagers, and importers to print a rotation of four warnings on all labels of imported and domestic cigarettes for sale and distribution in the United States. These warnings include "Quitting Smoking Now Greatly Reduces Serious Risks to Your Health" and "Smoking by Pregnant Women May Result in Fetal Injury, Premature Birth, and Low Birth Weight." These cigarette warning messages are some of the most widely used disclosures mandated by U.S. federal policy and were designed to play a key role in the government's campaign to alert consumers to the dangers of smoking.
Prior cigarette warning research in marketing has covered an array of different topics. For example, research has addressed the effect of warning statements on plain white packages versus regular packaging (Goldberg et al. 1999) . In general, the recall of warning information on the plain packages, which removed any brand-related identification and promotional material, was superior to the regular packaging. In a study of the believability of cigarette warning labels, Beltramini (1988) finds that the strength of consumers' smoking attitudes can influence warning label believability. People who held strong beliefs that smoking is harmful reported significantly higher levels of believability of warning labels than those who had less firm beliefs. Findings from a study of newly developed labels derived from adolescent focus groups indicated that the novel warnings (e.g., new formatting and information, such as "Smokers inhale carbon monoxide" and "Cigarettes kill: One in every 3 smokers will die from smoking") targeted at young people are more effective at being noticed and communicating the dangers of smoking than the federally mandated U.S. cigarette warning labels (Fisher et al. 1993) .
Although many countries have taken a proactive strategy in attempting to develop more effective warning label policies to change smoking behavior and curtail smoking initiation, direct empirical evidence of the effectiveness of specific features, such as the use of graphic pictures, is not abundant. Since December 2000, Canadian federal law has required that all manufacturers and importers of cigarettes to Canada put a warning message and a picture on the front and back of the package. (Martens 2002) . In addition, a substantial number of surveyed Canadian smokers reported that the labels had made them smoke less (Hammond et al. 2004) . Although there has not been causal evidence that the new Canadian warnings directly affect smoking attitudes and behavior, approximately one year after the warnings were introduced, cigarette sales dropped by 5.2%, the largest decline in a decade (Martens 2002) .
Overview of the Research
Although these cross-sectional findings seem promising, we believe that other methodologies, such as package test experiments, may help provide additional information about the effects of graphic visuals and warning message combinations on consumers' evaluations and intentions. Such forced-exposure tests involving currently used messages and visuals are potentially useful to public health officials worldwide as they consider revisions to cigarette warning labels as suggested by the FCTC. In Study 1, we focus on young adult smokers, a primary target market of interest for most antismoking campaigns. In Studies 2 and 3, we measure reactions from nonstudent adult smokers from two countries, one that is not familiar with the use of graphic visual warnings (the United States) and one that is familiar (Canada). Thus, our research examines these issues in three package test studies, in which we manipulate both picture and warning statement information conditions. The primary goal of this research is to study the effects of inclusion of specific visual warnings (e.g., as used in Canada) in combination with existing verbal warning statements currently used in the United States on smokers' evaluations and smoking-related intentions. Across the three studies, we examine two warning statements located on the front of a package stimulus and currently in use in the United States. The first message statement indicates that smoking can cause serious health risks, and the second message pertains to the risks of smoking while pregnant. For these messages, we examine the inclusion of specific graphic visual warnings (e.g., pictures of diseased lungs, a newborn with health problems) that are consistent with these respective message statements. Examples of the particular message statements and visual warnings used appear in the Appendix.
Package Attractiveness and Negative Affect
In each of the three studies, we address effects of the warning information on consumers' perceptions of package attractiveness and negative affect. Visual stimuli (e.g., pic-tures) are used extensively in advertising to convey information about a brand, to show its uses, and to create an image for the brand (Runyon 1979) . In general, research has demonstrated the positive effects of pictures used in advertisements on memory and consumer attitudes (Kisielius and Sternthal 1984; Mitchell and Olson 1981) , though in some cases, positive effects of vivid images have not materialized or have been shown to be situational (Frey and Eagly 1993; Taylor and Thompson 1982) . However, the literature on emotional appeals in persuasion and advertising (e.g., Agres, Edell, and Dubitsky 1990; Hirschman and Stern 1999; Holbrook and Batra 1987) and survey results of Canadian smokers indicate that adding graphic visuals (e.g., a diseased lung) to packages tested in our research may stimulate a negative affective response (i.e., a sense of fear, uneasiness, or anxiety) and lower perceptions of package attractiveness. For example, 44% of Canadian smokers surveyed reported some "fear" related to the Canadian labels (Hammond et al. 2004 ).
Perceived Effectiveness and Smokers' Intent-toQuit Perceptions
Because common goals for antismoking messages include influencing consumers' perceptions and intentions to quit, we also examine measures of the perceived effectiveness of the warning and perceived personal intentions to quit. 1 Such measures have played an important role in antismoking campaign efforts (see Netemeyer, Andrews, and Burton 2005) . On the basis of the persuasive imagery literature (e.g., Miniard et al. 1991; Scott and Batra 2003; Smith 1991) and the impact of emotional content as compared with more well-known rational arguments, we posit that packages that include a graphic visual may be perceived as more effective than packages the do not include such a visual.
As we noted previously, the FCTC permits warning statements, visual warnings, or a combination of the two types of warnings on a package. This research assesses the value of adding visual warnings that are used in other countries to warning statements that are currently used in the United States. These types of tests should provide frontline decision makers with information about the value of including graphic visuals as they attempt to develop effective warnings to be displayed on cigarette packaging. In each of the three studies, we use planned comparisons to address the effects of the different possible warning options examined in our studies on the general effectiveness of the warning and smokers' perceived intentions to quit smoking.
Study 1 Methodology Pretests
Before our package test studies, we conducted two pretests. The objective of the first pretest was to determine the appro-2 Methodological details and more specific findings for these two pretests are available from the first author on request.
priate warning messages and visuals to use in Study 1. One hundred twenty-two undergraduate students at a major southern university participated in a 3 (visual) × 7 (warning message) within-subjects experiment. The findings indicated that a visual of cancerous lungs, which is currently used on packages in Canada, communicated the danger of smoking and was shown in the pretest to be consistent with the meaning communicated by the current U.S. warning statement selected for use in Study 1.
We conducted a second pretest to examine whether a package bearing an actual brand name would be appropriate to use in the main studies. We manipulated the brand name used on the package to test whether package evaluations and attitudinal variables varied across familiarity levels with the use of a familiar cigarette brand, a less familiar brand, and a fictitious brand. Seventy undergraduate students from a major midwestern university participated in a 3 (cigarette brand) × 2 (picture present or absent) between-subjects design. The results indicated that the brand name did not affect key attitudinal-and intentions-dependent measures (F values ranged from .02 to 2.69, p > .10) and did not interact with the picture factor. Given these findings, we used the Camel package in the main study to increase realism and for policy interest and considerations (see Cohen 2000) . 2 We considered several criteria in selecting the message statement and visual stimulus for use in Study 1. To maximize realism and potential interest for public health policy and the FCTC provisions, we used a statement currently in use in the United States and a visual (picture of lungs with cancer) currently in use in Canada. (Despite the benefits of using highly relevant stimuli that are currently in use, the use of only one verbal warning and one visual restricts generalizations to a broad set of verbal or visual warnings.) As we noted previously, pretests indicated that the picture used was perceived to be consistent with the message statement chosen, and both the message and the picture pertained to disease risk related to smoking.
Package Test Study Design and Participants
We tested the visual and warning statement manipulations in the context of a four-color mock package of cigarettes with the warning label information (message and picture) presented on the front panel of the package. This approach is analogous to ad copy tests that use forced exposure to stimuli of interest but also include control groups that are not exposed to certain conditions in question (see Andrews and Maronick 1995) . Trade-offs are likely to exist in the use of a forced-exposure setting (ensuring attention), with the types of controls used, and with the specific stimuli used (Maronick 1991) . The warning message in Study 1 is currently featured on cigarette packages in the Untied States: "SURGEON GENERAL'S WARNING: Quitting Smoking Now Greatly Reduces Serious Risks to Your Health." The visual that we used in Study 1 is currently displayed on packages in Canada and consists of a picture of a pair of cancerous lungs (see the Appendix).
Each warning label was professionally designed and prominently displayed in color on the front of a mock package of cigarettes, consistent with FCTC requirements (and in contrast to U.S. warning statements, which are currently displayed on the side of cigarette packages). All other package information (e.g., the number of cigarettes in the package, brand information) was invariant across conditions. In addition, the warning information covered at least 30% of the front of the package (as required by the FCTC) in all conditions. Study 1 participants were student smokers recruited from classes at a major southern university in the United States; they were paid five dollars for their voluntary participation. At the end of class, smokers who wanted to participate were provided with a packet that contained the survey and experimental package stimulus. Instructions indicated that the questionnaire contained questions about their opinions regarding the package of cigarettes shown on the stimulus without specifying anything related to the picture or warning statement on the package. A total of 76 students participated. To be eligible, participants were required to have smoked cigarettes in the past month on at least one or two occasions, and more than 90% of those who agreed to participate reported that they had smoked cigarettes a minimum of six days or more in the past month. On days when they smoked, approximately 9 of 10 (88%) smoked a minimum of several cigarettes a day. The mean age was 22 years, and 99% were 26 years of age or younger. More than one-half (59%) of the participants were male.
We used a 2 × 2 between-subjects design in Study 1. The visual warning conditions included no picture versus the picture of a pair of lungs diseased from cancer (sample sizes of 41 and 35, respectively). The warning statement conditions included no warning statement versus a current U.S. warning (sample sizes of 41 and 35, respectively) assessed in the first pretest. We randomly assigned participants who agreed to participate to the conditions.
Dependent Measures
Similar to commercial copy tests, the study addressed evaluations of the package and specific effectiveness and smoking-related intention measures assessed immediately after forced exposure to package stimuli. To measure the negative affect associated with the package information, we used five seven-point bipolar adjective scales. We asked respondents to indicate how information on the package made them "feel" with items drawn from prior studies on negative affect (Maheswaran and Meyers-Levy 1990; Watson, Clark, and Tellegren 1988) . The endpoints for the items were "anxious/not anxious at all," "nervous/not nervous at all," "fearful/not fearful at all," "uneasy/not uneasy at all," and "upset/not upset at all." We reverse-scored these items so that higher values indicated higher levels of negative affect. The coefficient alpha for this scale was .93. We used two seven-point bipolar adjective scales to measure package attractiveness. Endpoints for the items were "unattractive/ attractive" and "unappealing/appealing." The correlation between these two items was .79.
We used two dependent measures to examine the overall effectiveness of the package: the perceived effectiveness of the package to encourage other current smokers to quit and to prevent nonsmokers from starting and a more specific measure of personal intentions to quit smoking. To assess the perceived effectiveness of the package to encourage 3 We performed separate analyses also using this series of questions as two distinct constructs that measured the (1) ability to encourage other people to quit and (2) ability to discourage other people from starting. The findings were identical to that of the single construct that used all five items at once. Because the results did not differ and the correlation between the two measures was high, we opted to treat the items as a single construct. 4 The correlation between the ability-to-persuade-others measure and the personal-intentions measure was .69, suggesting that slightly less than 50% of the variance of one dependent variable could be explained by the other.
5 Although pretest findings suggested that the Camel brand was perceived as neutral, in Study 1, there were some effects of brand attitude on the dependent variables. Thus, we partitioned out consumers' attitude toward the brand before examining the effects of the treatments. Consistent with the assumptions of covariance analyses, brand attitude did not interact with the manipulated independent variables. other current smokers to quit and to prevent nonsmokers from starting, we used a five-item scale anchored by "strongly agree/strongly disagree." Items included "I think the design of this package of cigarettes would help discourage teenagers from trying smoking," "I think the design of this package of cigarettes would help discourage adults that do not smoke from starting to smoke," "I think the design of this package of cigarettes would help encourage current college-aged smokers to quit," "I think the design of this package of cigarettes would help encourage current adult smokers between 25 and 50 years of age to quit," and "I think the design of this package of cigarettes would help encourage current adult smokers over 50 years of age to quit." The coefficient alpha of this scale was .88. 3 For this sample of smokers, there was substantial interest in a measure related to perceived personal intentions to quit smoking. For this measure, we used two seven-point items (r = .91): "The information presented on this package would help me quit smoking," and "Information shown on this package motivates me to quit smoking." 4 Measures of internal consistency for the multi-item measures were all acceptable (Nunnally and Bernstein 1994) .
Results
To examine effects of the message statement and visual information factors, we performed an analysis of covariance with follow-up contrasts. We used attitude toward the brand as a covariate in the three studies. 5 Mean values and standard deviations for Study 1 appear in Table 1 .
Negative Affect and Package Attractiveness
Univariate findings show a significant effect of the visual information factor on negative affect (F = 4.24, p < .05). Means indicate that the picture condition (M = 4.15) generates higher levels of negative affect than the no-visual condition (M = 3.39). Univariate effects also indicate that the presence of visual information significantly decreases perceptions of package attractiveness (M = 3.67 versus 2.02; F = 28.42, p < .01). These results indicate that the use of a visual warning on the front of packages results in higher levels of negative affect and lower evaluations of package attractiveness than packages without a visual.
Perceived Effectiveness and Smokers' Intent-to-Quit Perceptions
Univariate results show that the effects of the visual information manipulation are significant for both the measure of 6 As a reviewer noted, readers should use caution in making direct comparisons of these findings with the effectiveness of the current U.S. warning statement, given that the verbal warning in our study was displayed on the front of the package (consistent with the FCTC) rather than on the side panel of the package, where it is now displayed on U.S. cigarette packages.
perceived effectiveness to encourage others to quit or not to start (F = 26.96, p < .01) and the more specific measure of perceived personal intentions to quit smoking (F = 29.22, p < .01). As Table 1 indicates, inclusion of the picture increases perceived effectiveness and intentions to quit smoking. As we expected, univariate findings also show a main effect for the verbal warning statement such that inclusion of the warning statement increases the perceived effectiveness to encourage others to quit smoking and also the perceived personal intentions to quit smoking (Fs = 15.81 and 19.16, ps < .01, respectively). 6 Given different warning label options in the FCTC, we used planned comparisons to assess packages containing (1) both visual and message statements, (2) only visuals, (3) only message statements, and (4) no warning information at all. (Note that the superscripts adjacent to the means in Table 1 are relevant to these comparisons.) For this sample of young smokers, the mean personal-intentions-to-quit score for the condition with both the warning statement and the visual warning (M = 5.53) is significantly greater than those for the U.S. warning-only condition (M = 3.64, p < .01), the visual-warning-only condition (M = 3.97, p < .01), and the no-warning control (M = 1.72, p < .01). We obtained similar results for the ability to encourage others to quit or not to start. The mean reported encourage-to-quit score for the condition with both the warning statement and the visual warning (M = 4.82) is significantly greater than that for each of the three other means (ranging from 1.92 to 4.00; ps < .05 or better). Finally, as we expected, the visualwarning-alone and the message-statement-alone conditions are more effective at increasing personal intentions to quit (p < .05) than no warning information at all.
Discussion
Although any conclusions drawn should be considered in the context of the study's manipulations, forced exposure to stimuli, particular visuals and message warnings used, and specific (nonbehavioral) measures, the results suggest that the inclusion of a visual on cigarette packages can be more effective than the U.S. verbal warning alone. The findings also suggest that the addition of the specific graphic visual information to the U.S. warning message on a package decreases the perceived attractiveness of the package and creates higher levels of negative affect, such as fear and anxiety. More important, the results also indicate that using visual information, such as the picture used in this study, in conjunction with a current U.S. warning statement increases smokers' perceptions of the influence of the package on their personal intentions to quit and their perceptions of encouraging other smokers to stop or discouraging nonsmokers from trying smoking. Given these findings for this combination of both visual and message warning for a sample of student smokers, Study 2 extends Study 1's results to a nonstudent, adult sample of smokers, using a second message currently used in the U.S. and a different visual warning. Consistent with Study 1, Study 2 was a 2 (warning message: present or absent) × 2 (visual warning: present or absent) between-subjects design. Again, we presented manipulations in the context of a four-color mock package of cigarettes with the package warning information (message and picture) presented on the front panel of the package, as required by the FCTC. Again, we randomly assigned participants to the conditions. Participants were members of a nationwide, Web-based research panel administered by a professional market research firm and were entered into a prize drawing as compensation for participation in the study. Similar to Study 1, we instructed participants to answer questions about their opinions regarding the package of cigarettes shown on their computer screen without specifying any information related to warning information. Given that the warning information used in Study 2 was focused primarily on risk related to smoking while pregnant, participants in this study were restricted to women in the United States between the ages of 18 and 44. As in Study 1, all participants were current smokers. A total of 199 female smokers participated, and we randomly assigned them to the treatment conditions. Twothirds of the participants had at least some education beyond high school, and slightly more than one in five were college graduates.
Dependent Measures
Measures of negative affect and package attractiveness were identical to those used in Study 1. We collected similar measures of perceived effectiveness and perceived personal intentions, but we adapted these measures slightly to increase the relevancy to the female sample and type of smoking risk. For example, in Study 2, we measured perceived effectiveness of the package to encourage other smokers to quit with a three-item scale anchored by "strongly agree/strongly disagree." Items included "I think the design of this package of cigarettes would help discourage current college-aged female smokers to quit," "I think the design of this package of cigarettes would help motivate pregnant women who normally smoke to not smoke while they are pregnant," and "I think the design of this package of cigarettes would help encourage pregnant women smokers to quit." The coefficient alpha for this scale was .89. We measured perceived personal intentions to quit smoking with three items: "The information presented on this package would help me quit smoking," "Information shown on this package motivates me to quit smoking," and "If I were pregnant, this package would discourage me from smoking." The coefficient alpha for this scale was .83.
Results
Consistent with Study 1, we performed analyses of covariance with follow-up contrasts. Mean values and standard deviations for Study 2 appear in Table 2 . We discuss the univariate results and contrasts for the dependent variables subsequently.
Negative Affect and Package Attractiveness
The univariate interactions between the message statement and the visual warning factors are nonsignificant for both negative affect and package attractiveness (ps > .10). However, univariate findings show a significant main effect for visual information on both negative affect (F = 22.40, p < .01) and package attractiveness (F = 72.63, p < .01). As in Study 1, mean scores indicate that the presence of this particular visual warning creates more negative affect (M = Notes: Means are averages for the seven-point items that constitute the multi-item scales. Superscripts adjacent to the means indicate significant differences according to Student-Newman-Keuls pairwise comparisons (p < .05 or better). For example, the superscripts for Cell A (no message and no visual warning control) indicate that the negative-affect mean is significantly different from the means for Cells B and D.
4.37) than no visual warning (M = 3.21) and results in lower levels of package attractiveness (M = 1.74) than no visual warning (M = 3.74).
Perceived Effectiveness and Smokers' Intent-to-Quit Perceptions
The results show an interaction between univariate message statement and visual warning for both the ability to encourage others to quit smoking (F = 7.89, p < .01) and personal intentions to quit smoking (F = 6.42, p < .05). A plot of the cell means relevant to this interaction appears in Figure 1 . This plot indicates that in the absence of visual information on the package (i.e., the status quo in the United States), the package with the verbal warning message displayed on the front of the package is significantly more effective than the package with no message displayed. However, when this visual is included, there is no significant difference between the verbal-warning-message and the no-message conditions. Across these two dependent variables, univariate main effects were significant for the visual factor. As in Study 1, the presence of this specific visual warning suggests that the visual significantly increases the perceived effectiveness of the package both in encouraging other smokers to quit and in affecting participants' personal intentions to quit smoking (Fs = 73.06 and 21.84, ps < .01, respectively). Similar to Study 1, we used contrasts between cell means to examine the different warning label options consistent with FCTC provisions. For the sample of female smokers, the encourage-other-smokers-to-quit mean for the condition that combined a warning statement and a visual warning (M = 5.29) is significantly greater than those for the condition with only a warning statement (M = 3.81, p < .01) and the control condition with no warning (M = 2.78, p < .01). However, as the superscripts in Table 2 indicate, the combination of a visual and message statement does not significantly differ from a visual only (p > .10). Finally, as we expected, the visual only and the verbal warning message only are rated as more effective than no warning information at all on the package (p < .01).
As we show in Table 2 , although the means are consistently lower across the four conditions for the perceivedpersonal-intentions-to-quit measure, the contrasts between the cell means are similar to the encourage-others-to-quit dependent measure. The means for the condition that combined a verbal statement and a visual warning are significantly greater than the condition with the warning statement only and the control condition with no warning information at all. There is not a significant difference between the condition with only a visual warning and the condition that combined a visual and a message warning.
Discussion
The results from Study 2 indicate significant effects of the inclusion of the visual warning on package attractiveness and affect. In addition, the package with only the visual warning leads to greater effectiveness in encouraging other female smokers to quit smoking while pregnant than the package with only the U.S. message statement or the package with no warning at all. More important, the combination of message and visual used in this study resulted in stronger personal intentions to quit than both the message statement alone and no warning information at all. The combination of message and visual warning was not significantly different from the package that contained only the visual warning. Both Studies 1 and 2 examined effects for smokers in the United States, in which cigarette packages do not contain visual warning information. Thus, effects related to inclusion of graphic visuals may benefit from a novelty effect due to participants lack of familiarity with such pictures on the package (see Bhalla and Lastovicka 1984) . To address this possibility and attempt to replicate the pattern of findings from Study 2, we conducted Study 3 with a sample of female smokers residing in Canada. Pictures have been required on the front and back of all cigarette packages sold in Canada since December 2000.
Study 3 Methodology and Results
The design, stimuli, procedures, and measures used were identical to those of Study 2. However, in contrast to the U.S. smokers who participated in Study 2, participants in Study 3 were 145 Canadian female smokers who were members of the Web-based panel. Again, participants ranged in age from 18 to 44. Almost all (98%) were high school graduates, 60% had at least some education beyond high school, and 19% were four-year college graduates. The coefficient alpha for the dependent measures ranged from .84 to .90 and, thus, as in Study 2, were all acceptable.
Cell means for Study 3 appear at the bottom of Table 2 . In general, the findings are similar to those from Study 2. Consistent with both prior studies, the interaction between the visual and the message statement warning was nonsignificant for the negative-affect and packageattractiveness dependent variables. Similar to Studies 1 and 2, the presence of the visual warning on the package resulted in higher levels of negative affect (F = 18.06, p < .01) and lower levels of perceived package attractiveness (F = 62.25, p < .01) than did the absence of a visual warning. The presence of visual information increased the perceived effectiveness of the package in encouraging other smokers to quit (F = 54.87, p < .01) and increased smokers personal intentions to quit smoking (F = 24.48, p < .01). However, the univariate interaction between the visual warning and the message warning was significant for the measure of ability to encourage other smokers to quit (F = 10.75, p < .01) and marginally significant for the measure of personal intentions to quit (F = 2.99, p < .10). Plots of the means appear in Figure 2 . Similar to the plot in Figure 1 , this interaction indicates that when this visual warning was not present, the verbal warning statement was more effective than when there was no statement. However, when this visual warning was present, we observed no difference between the verbalmessage and no-message conditions (refer to specific cell comparisons in Table 2 and subsequent descriptions). Additional tests assessed contrasts between cell means to examine the different warning label options recommended by the FCTC; superscripts in Table 2 are relevant to these tests. For perceived personal intentions to quit, the mean for the combined condition of the message and the visual warning (M = 3.96) is greater than those for the condition in which there was only a verbal message (M = 2.89, p < .01) and the condition in which there was no warning (M = 2.51, p < .01). For these data, there is not a significant difference between combining a message and visual warning and using only a visual warning (M = 4.60, p > .10).
The pattern of results was similar for effects on the encourage-other-smokers-to-quit dependent variable. The results show that the mean for the condition that combined the U.S. statement and the visual warning is significantly greater than that for the condition that used only the U.S. warning statement. As we show in Table 2 , the general pattern of means and contrast findings for the Canadian smok- ers, who have been exposed to visual warnings on packages, is consistent with the U.S. smokers in Study 2.
General Discussion
With approximately five million tobacco-related deaths per year, tobacco use is the leading cause of preventable death in the world today (WHO 2005 
Key Findings and Implications for Public Policy
Across the three studies, we found that the inclusion of two specific graphic visuals depicting the health consequences of smoking affected consumer-related evaluations. Within the forced-exposure context of our studies, the addition of these visual warnings to package stimuli displaying the two U.S. warning statements resulted in greater reported personal perceived intentions to quit smoking and the ability of the package to encourage other smokers to quit. In addition, the findings indicated that including these particular graphic visuals on the package decreased perceptions of package attractiveness and increased negative affect. Although the findings across the three studies are consistent in showing that the visuals used in our three studies would be beneficial from a policy standpoint, it is important to recognize a few differences among the studies. The combination of the message statement and the visual information used in Study 1 increased current smokers' reports of perceived quitting intentions more so than both (1) the warning statement only and (2) the visual warning only. However, in Studies 2 and 3, effects on evaluations and intentions of the combination of the message and the visual warning did not differ significantly from the use of only the visual information. It is possible that variations in the type of message (e.g., effects on the health of babies from mothers' smoking behavior compared with specific health problems related to smoking for the individual) and the accompanying graphic visuals used led to some differences in the pattern of findings. Thus, further research is warranted on the effects of specific visual warning information on cigarette packages for other message statement types and other study contexts.
The purpose of this research was to assess the addition of specific graphic visuals in the context of verbal warnings currently used in the United States. The findings across the three studies related to this goal were strong and consistent and, therefore, potentially relevant and important for public health policy. Across the three studies, packages that included both the visuals and the U.S. warning message statements were consistently rated as more effective than packages that included only message statement warnings at encouraging smokers to quit smoking and influencing smokers' personal intentions to quit. Thus, the results from our forced-exposure studies suggest that the inclusion of these specific graphic pictures on cigarette packages can be 7 As a reviewer noted, it would be worthwhile for further research to examine the effects of other visuals for warning messages that appear more direct and stronger, such as some messages currently in use in Canada.
beneficial from a policy standpoint. These findings are also consistent with more general cross-sectional surveys of adult smokers in Canada that indicate a positive effect of the use of graphic cigarette warnings on perceived likelihood of quitting and thinking about the health risks of smoking (Hammond et al. 2004) .
Our findings offer potential implications for countries that are considering changes to cigarette warnings based on the FCTC options. In the case of the package visuals and U.S. warning statements we examined across our studies and for the current dependent variables and study contexts, a consistent pattern of findings indicates that inclusion of visual information is desirable from a public health perspective. This is consistent with results from Hammond and colleagues' (2004, p. 1444 ) survey of Canadian smokers in which they conclude that cigarette "warning labels should adopt vivid and striking features that increase their salience among smokers." Again, we believe that additional research that examines other message statement types and visual warnings (e.g., from Canada and the European Union) is warranted. 7
Study Limitations and Further Research
We acknowledge several limitations and suggest possible directions for further research. In general, the experimental context and setting may affect the generalizability of specific findings to the consumer marketplace. For example, because our studies took place in a controlled experimental setting, participants' attention was directed toward the package. Participants viewed the warning stimuli immediately before responding to the measures. Further research might vary this approach by presenting the warning information in a more natural setting among competing products to limit the effects due to forced exposure to the stimuli. In addition, because of the controlled setting of our study, our findings in Studies 1 and 2 may have been driven, at least in part, by the participants' immediate reaction to a more novel stimulus (i.e., graphic pictures on the front of the cigarette package). In an attempt to address this limitation, the sample in Study 3 used Canadian smokers who have been exposed to graphic visuals on packages for several years. However, future studies might also attempt to capture smokers' responses in a context in which the participants' attention is not focused solely on the cigarette package.
Our study was limited to the examination of the perceived effectiveness of only two specific U.S. warning statements and two specific visuals. As we indicated previously, the particular pattern of results may not extend to other visuals or warning statements. Although analyses for all U.S. warnings in use and the array of warning statements and visuals in use in Canada and other countries are likely to be too broad for controlled, between-subjects experiments, there may be interest in other possible combinations of visual warnings and statements (e.g., the influence of visuals in conjunction with the other U.S. messages currently used). Given the flexibility of the treaty in terms of package and labeling to include warnings in the form of visuals and statements either in combination or in separate form, addressing the effects across various combinations of visual and statement warning stimuli appears warranted.
An important contribution to the study of warning effectiveness is the examination of effects on actual behavior (e.g., Cox et al. 1997) . Our studies investigate important intermediate effects, but these effects may not generalize to long-term smoking-related behavior. Further research might consider the effects of the manipulations in conjunction with measures of subjective norms and self-efficacy. In addition, asking smokers to predict how other smokers may react or how they may react themselves to exposure to package stimuli is a limitation of the current research, given that such predictions may be difficult to make. We acknowledge that when dealing with a challenging behavior such as smoking, reported intentions to quit (as measured in our study) might be different from actively trying to quit or actually quitting. Although studies gauging the effects of package modifications on long-term smoking behavior may be difficult in the current regulatory environment of the United States, quasiexperimental studies for countries that have changed packaging requirements in recent years (e.g., Canada, Australia) would complement more controlled studies of package adaptations (Fong 2003) .
In summary, given the magnitude of the world's health problems related to smoking, we believe that our investigation of alternative FCTC package options provides useful information to the public health community. Specifically, our primary finding that the addition of visual warning information can significantly increase smokers' perceived intentions of quitting compared with statements alone is likely to be helpful in better understanding the approaches to take in the difficult battle against worldwide smoking.
